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Abstract (Basic): US 20020031876 Al 

NOVELTY - A semiconductor device is manufactured by forming 
semiconductor film (11) in a peripheral circuit region, and 
crystallizing the film using an energy beam whose energy is 
continuously output with respect to time so that the film will serves 
as active film of each thin film transistor in pixel and peripheral 
circuit regions which are provided on a substrate. 



DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for 

(A) a semiconductor device comprising a substrate (21) where pixel 
region, thin film transistors and a peripheral region are formed, in 
which each active semiconductor film of the thin film transistors is 
formed into a crystalline state having streamlined flow pattern with 
large crystal grains; and 

(B) a semiconductor manufacturing apparatus comprising disposing 
mechanism for carrying a substrate on a surface where a semiconductor 
film is formed and the substrate can be freely moved parallel with the 
film, laser oscillator having a function of outputting an energy beam 
continuously with respect to time and a beam splitter for optically 
splitting the energy beam into sub-beams. Portions of the film are 
scanned with each sub-beams to crystallized the predetermined portions. 

USE - For manufacturing semiconductor device, e.g. peripheral 
circuit-integrated thin film transistor-liquid crystal displays. 

ADVANTAGE - The transistor characteristics of the thin film 
transistors are made uniform at a high level, and the mobility is high 
particularly in the peripheral circuit region to enable high-speed 
driving. The throughput crystallization of the semiconductor film is 
improved. 

DESCRIPTION OF DRAWING(S) - The figure is schematic sectional view 
showing the manufacturing of a thin film transistor. 
Semiconductor film (11) 
Substrate (21) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a TFT which can have high-level uniform 
transistor characteristics in applying to system-on-glass or the like and 
can be driven at a high speed with superior mobility especially in a 
peripheral circuit region. 

SOLUTION: An a-Si film 2 is patterned on a glass substrate 1 into lines 
(ribbon forms) (Fig. 1(a)) or into islands (Fig. 1(b)), the surface of the 
a-Si film 2 or the rear surface of the glass substrate 1 is irradiated and 
scanned in an arrowed direction with an energy beam emitted from a CW laser 
3 timewise continuously to thereby crystallize the film 2. 
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{tCgjg^:x^;mr— RRTRRU £^MSE§$1 h 

gars. 

[0 0 2 9] #fg93©lfS5©igt£l;i. R3©RR£H& 

nfc*«d^RBSn, fWSS«£lttrE¥&#*Slgl©®f*l 
^fSiTaaciMhTRiTSRB^Ri. x*;p=F-tf 

so rr««*u REx*^-t;-^ftRRWi:aiaa 
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[0030] ~<nm-£< £K»ri*ai»^SKJ:0MiEx 

m<DffiW&&&mfctMzmM l <k-?2>Z\£ib<T'2Z>. IP 

SCfiC) fc^&iSttTiJ SaifiXS©g"J«{k 
[0 0 3 1] «B»5 0*«K*WT, h8I2#5S*»K 
x*jl/*-e-A£»r&fc«H;:!SStU Bf£»ttl;:ftsafl: 

< jEfilttlVJK h 5 > V7. $ (D&f$.tf-5im t. ft 3 . 
[0 0 3 2] ft*. WBJI5, *40l8«K»J6bfc* 

[0 0 3 3] 

-5. 

[0034] egno-mmmm) 
-mwz^Lxmmmzmtir^^)v^-^-A{z^ 

\t*mfr®& (LDSdig) OH#l/-!f (DPSSU— 

if) *fijfflLfc*»#»ii©)eftii:K"3v»TM«-r*. 

[0 0 3 5] PSffllC^LTSi&L.fcX^JM^-t-AS 
¥«#?SBI. fi»JA«7 : E:;i'7 7X->U3»K (a-S i 
Bl) (C*fUTSiM^-r-i.C<h{rj:Os *&Sro7tf'J -> 

ifoi o-i o omoxzziztiZ,. fcT. ffij&IMt* 

snsjiiaiEii&g&ttoT f TcttjMtcvH'v 

[0 0 3 6] 0 1 Rtf02 tC^-T.k'PlC. Ay7 7-S 
i O, $^j£Ufc^/5XS1gl±Ta-S i!2Sitt 
OJ#>tt) (HI (a) ) , XlJStt (7'f7>K 
tt) (01 (b) ) l:/^-r>yi, a-S il2® 
gIX«^7^Sfil©Hl:3t}L, CWU- tf3*^e» 
B*Wfc» LTa^»Cttl^-r-5>x^;|/^- fc:- A£*S3 
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©7ji6]^isfch££-r-5. 0 3fc*r«i;5»c. u 

#>#<Z>#i»#:t®BI2 (0 3 (a) ) . XitT-i^>b 
W.<D¥m&ffl&2 (03 (b) ) Sr/'^-X^E.tfX 
■>f>i/LT, &#&#&B£2rtfC? 1 Y*;Ml«4£J* 
#•7-*/ K K > 5 t &-5®i££lrT-5T F T©7-T 

[0 0 3 7] 7< 5> h'^6 ©HiaSKtCli. JIB'S© 

[0 0 3 8] t£S5. »IBl:»LTi«l/fcI*M-t; 
— AfCckS&liffc&Wte. SOI (Silicon On Insulat 
or) ©^tC*5ViT*<*»e>WSflc* t fifc^tXT€rfc*i. # 

jfefc, a-S i«^BHtlSI)lSnTV»*«ttT?U— !f 
Mlt-rSi:. a-S i^©il«±#i*tc^77.a«© 
20 fiflEt>±#U i7 5-y^^C0^^-v ! ^fl3g^n'5*^ 
a-S imSr^&U*;-^ 7-f 5 > FtffCilDIbTiJ 

[0 0 3 9] *ffi«K:tofc:r>T. ^»OTFTS»*t 
X*;P*-t*-ACD£5ttf 

©^F^tt^^-ry-i'X OK/-rx) a*> iohz~2 

MHzOSit'0. 1 rms^ElT- I^-f-A 

30 KJt^Tt&afCgtlT^S. 

[0 0 4 0] RT, (LDIftfi) ©Htfl— 

tf (DPSSl/-if) *fdffibfclM&fl:©*#«*« 
T. SRBft:!/- !f<Z>igfitt5 32nm(Nd:YVO 
, ©fg 2 Nd : Y A G©8 2 "C* 

y-fX) 10Hz~2MHzOfflST<0. lrm 

sx. x^;u^-e-A©tB7jo^ra^F^tt«<± 1 

%/h"ea&-5. &*3. ©fitted Lfct>©Tte 

40 v». ttS73 1 OWtSO. ISiHli*SSafit^5 
NA3 5#7X£f0ffl-f-5. #s»s«o«stt-ntc 

77, -> Ur^ltilSII. t757^7, 777f7^f 

[0 0 4 1] #7*S«<h¥^#?<Sffit<!:©P B I JI::. SiO 
, A7 7 7l*Sf 4 0 0 nmgiCMUT^a. & 
*3. J*y7 7-m\ZCft\zmi£.lstzi><?)-?\ttSi< . S i 

o.iis i NM<z>85Js#?jiTfc&^. *m#mm*7 
so -sa^tijjc4 5 ot. 2mmc>m® ! miz±Q7it%thL<D 
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[0 0 4 2] X^;^-tf-A«1t-rX*i4 0 0 wmx 

ntu^. ict, x*jM £ -tf-A©-y-'f xst;itt 

A) . *ttt.-A att«Rk-A) tt. £-Al*3T-i$ 
-<ax*;P*-?$g£^T5;i£*WiiL.t,>;&^ ^-Tb 

£ }# o x*;i/*- ^ □ 7 y -f *> & 

[0 0 4 3] ^flajTte. TFTA<Jgs££tl-£>-> , Jn>M 
J^tiH 2 cD<fc -5 f~ U a - S i m,2tfni? — -> 

dCDi^tCa-S iK201Hft€r«EK-r^>c:<!: 
KJcO, NA3 5^f5XS«l tcM-r^>^a«Sr^*itC 
{£MTS££rt*^f££&-5<, a-SiIli'J#> 
ttfcllHJ£Snfc%>©Ttttt<. 7-f7>HftibTfc 

[0 0 4 4] X*M-f-A©ttlSS2 0 cm/ 
stLTa-S i*©ISa{fc*ffa:-3fctt**H4fc« 

ft-fk^ttsiM xo i of&~i o o tctim-r 

fc. 0 3 7 ©X*->VI^-lfS£||fcCO/^ — >{;:S<HL 

[0 0 4 5] HdT. #7X*(C#?rf S^fi^TMlfcl 

Tmmi>tt1£5k\Z-Z>^T1SLWTZ. *0iJT-«. NA3 5 
JJ7^S«li*^iSeT*5a-S 1BI2 tOF^C 
it. P EC VDtMUfclS4 0 0 nmggOS i O 
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«2 0 0 nm«±. SfcfctS i O, It S i NBItCDffi 

[0 0 4 6] S I MS##r©8§iil£0 6 IC^f. 
'POTTMtl (T-U-SX^A. #n>, -^hU^A, A*'J 
A ) I** Afl: L ¥«*ftRl*a K «#SE b U £ £ 

^-^-mrjusx^A^aan^n 
•cusa*. :mw-xi>TSt). h&ictji/S— *>a 

[0 0 4 7] NA3 5^7XlC*fT-5>^tiMSiS^fciS 
10 m (WfflTEMSSSJbfce*) €r®7lC^-r. C1©J; 

[0 0 4 8] U$>*MT'\t. &t> 1 0W, &S5 3 2 n 
mCDDPSSU— tf 1 -&SrfiJfflLTi^ft{kbfc^. 0 2 

£i*tCte*t&CDl£-A£^l&U Sl*M-f-A4 

20 LTfc&U. 

[0 0 4 9] — T F TOf^M — CAT. ±»0«rW»C»U 

Ta«oMtcm*-r-5x^.;i/^— e-A&ffl^fcn^-v^ 

[0 0 5 0] S«i:L-T«, ±SfifcH*l::, 
TJ5NA3 50^7XHS2 0 
8 (a) IC^-T-fc^fC, ^7Xi«2 l±Clf 40 0 
nm§S©S i 0,;t777-12 2i*IIyU3> 
30 gffig (a-S iM) Sr^figLfc/^^-x>ys i 

Jgfi&U *3&tiiL 4 5 0t, 2^F>10M1$ 

fro. **tHb«riWffl3H=IE3ebfct>©Ttt«: 

*»I3JHItUTffoTt>At». 
[0 0 5 1] StV^T. ±»Oll*MlC**UTa«WfcUi* 

«E3 2 (a) o>&*>\zvtf>mz*m#nm. 

a-S iM2$}gfi£b. DP S S V— tfSffl^-T. 
40 5 3 2 nm. X*JU^-e-A©T^3ett<0. lrm 
sX/'fX. tb*^*56tt<± 1%/hiU x^;p^ 
— tf— Alr-f X4 0 0 Minx 4 0 «mOMt- Atw«fc 
0^3Siiffi2 0 cm/sta-S il2$IWSSLT 

[0052] Mt^T. ««jA«@3ro«t^»c, i^a^k^n 
TFT©5 1 ^*;u««4^(iB'r*«t3tiox-rs. bp 

^fi£LfeTFTIC*3^TSSns^Sit«U— tfytO^ 
50 STjfSli— SfeT-S. :©i&, 02 (a) CDTgClC^f 
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«fc5K» UtfXHfilCjtgcfl (0*©0mi3O) ©T 
[0 0 5 3] Sft<^T. 08 (b) CSTJ:2IC. 

m#nmi i±\zmm2 o onmmmztf-hmtmii 

&-5->'jri>gHfc;ffil2 3«PECVDjtCiOMt 
-5. £©££. #!©#**. ^(fLPCVDSXttXA 

[0 0 5 4] 3^T. 08 (c) (X*-r«fcP^. KiP3 
0 0 nmmmttf.2>£5\ZT)V=.-OAm: (X\$TJ\sS. 

-VA-s&m) 2 4sx/t*/*u yymz&v&mw&L io 

[0 0 5 5] g|t,iT. 09 (a) K^T <fc 5 T;P5 
^xy^yicJcOWSimfc/i^-x^U f- 
[0 0 5 6] JfcHT. 09 (b) \Z7nT^oiZ. >\*r — 

[0 0 5 7] «t^T, 0 9 (c) tC^-r^^fC. y- h 20 

ti2 4&7^^t LTKf^#^ff^m 1 1 ©y- 

g2 4©W<MaMfcK:-r:*>F — :/T*. *#fl«»Ctt. n 

U^M^ i:iiiU> (P) ^imifx^M 1 — 2 o k 

eV, K-Xl4X10 ,i /cm'fflMt'ft>H- 

[0 0 5 8] igc^T. 010 (a) (C^T «k 5 y — 
X/KU-f >««©U >*fi514{bt--5fcJ6lCX^->-7l/ 
—•fJHttSfr^fca. 010 (b) K^f«fc3fC £E 
£®5 i5CM3 0 0 nmSflEKS i NfcHfHU € 
Mtt«Bl2 5*»«-T*. 30 

[0 0 5 9] fitl^T. 011 (a) CSti^l:. y— 
MS2 41. ftft^iSttSffiBIl l©V-*/KU-r> 
SI«±<&^n-rn®(±JSi*--5=i>^i7 h*-;U2 6 £H 

Mtt1MK2 5 

[0 0 6 0] aw. 011 (b) c*-r«t-5»c &a 

h*— ;P2 6 5 KTJl'SX'i'A^© 

&JHBI2 7£J£<£Lfc&. 011 (c) Ctk-TJ:3K:. 

^il2 7 5/^-r>^L, ^nfn3>^? h*- 
;k2 6^ii;Ty-Hiffi2 4, lff*#ftffll io 

V— X/ |« L"f >««<t^ilT-5i2^ 2 7 40 
L^-SS. £ffi£ffi5#f3BI©^fiSc^£iiST. nSTF 

[0 0 6 1] U±V>&T.m&mTftmt<tltzn^\*)\' 

TFT^m^xTFTW{tiiU^&nt<Dmmz-z>^x 

igB4 7 0 cm'/Vsi:m. Sfe. 

a— yt^->jgttt^^fflM*i&»3. 0l3ic^-r«k^ 
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nft. 

[0062] yL±.m.wisit&o\z. *.^mmmzj:n 
<$\zmm\B&mmz&^x&mmz&ti&&mW)tf'zim 

XtA • =t> • ->^fA • :*> • ^7XWH 

[0 0 6 3] -^#J- 
[0 0 6 4] 1 ) BM(t SS»09 1 

^7xa«±©«^&^-r«ws¥®0Tfes. ccit 

#7XS«l±K#i»#?ilS<t:bT'J#>fc©a- 
S i^2*^fi£^nT*5 0. &a-S i Bl 2 »C*f l£ L 
7tf5XS«lSfflgBt'(4®v-*-3 l#KtJ6nt^ 
-£>. &:fc. 0^©0iJTte'J#>tf©a -S iiS:iLT 

[0 0 6 5] a - S i ^2^©CWU— tf 3tC«k-5X^. 
;i/^-t*-A©R8»^S^ftC, &B^-;t7-3 1 £@£ 
it* C t K«fc 0 JS«ffi«* gftWKJWRT* - fcjtfT 

[0 0 6 6] *«»CJ:*ltf, X*;^-tf-A©Rg|*fi 

sale j; o. ivb^s^y^i'jSfiarajiiBifcD. 

©|g««te#T*ttfls¥*<MraS**»C»J«-r* c t 

[0 0 6 7] (%tmm2) 01 5«*«BjsriftHj-r^f-se> 

©«EBS¥®0T?&-5. 015 (a) tc^Tcfcp 

l=. a - S i «**JFff 2 #©X 'J y h 3 2 £WT * 
7-f7>Ki«6S»*t6. 
[0 0 6 8] a-S i (tO*S*6CWI/- !f» 0»J*.fc£ 
Nd : YVO, U— tf (2w. 8tfi 5 3 2 nm) 
ttSHH©l'~ SO I*M-6W, t'-A14 0 0 
/imX4 0^m > fSM20cm/sTXU'vt-32 
©3*1*1 (Sc^T'^*) KUHW**-*-*. «B*6©BBJt 

T?t>fpis^:<ieafl:T?#-5©tt^§i-c»**i, ai^?> 

fe*. KffiffliJ©«ia^i^»^ti. .tOS^iSS*^^ 

ti^^. a - s i m\*mte • m&ik-rzufi* 7^5>k 

®i£ 6 ©^23SB«^H^©^l£t!ttc<J; 
[0 0 6 9] Z.<DLZ, 0 15 (b) (C^-T<t^»C. ^ 
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tfZtl. 7. U v V 3 2 r B TI-«^KX "J -y h 3 2 £SRt 
fiSftilgatCD^ffiE^n*. X 'J y h 3 2 ©KSI 

y h 3 2te&#©yoy*>:/©f£ffl£&fcti:-2^> X 
•J y h 3 2 n«DfKI*«qKtt*fl:bA:^J: 3 l:X Uyh3 

jfSbU. XU'yh3 20P B 1SiBTA-1'X05 : t 

* ;MI fC fc> * V - V > * fin *. fcg* tc L T 43 » tf& 

[0 0 7 0] tLT. B15 (c) CStiiK. 10 
S,fc5KF7-rx-y3 1 >ifK«fcDA^-->i^TTF 

[0 0 7 1] £U*t2. 015 (d) fC^-r«fc5tC. 

TTFTtrn«fit». 

[0 0 7 2] C©«k'5fc3!rte-e*Sfifl:*fT*.tf. TFT 
CD v * JWtH« K 1C HiRW fc S £ ft -5 H 

i*»T?**. SfoT, d©J:3K:»j*Snfc»flM«S# 20 
fl^ffl^TMlfcTFTB, ^-v frtt— O 

« Utt 4»» e E9 -r * a* 7 y * a«* © K <£M * 
n*, ^77M±o#i^nt^i»«iiiTib 

0. {gnXhS:«»^Lfc$*iStttMB.t?Bi#fiDffi<iS©x 

-c *»«-$-* c tiimmttt*. 

[0 0 7 3] (&MM3) 01 6«, *«£IWrr*& 
©©«BS¥®0RtfA-A' »C»ofc*IW»®HT* 
-5. jfer, #?XS«1±KT«1S iO,ta-SiI 
2^3S«fiKKLfe^, 016 (a) (C^-T.t'PIC. a- 30 
S i«2£7'f5>F'RK:/t*— =>yT*. 

[0 0 7 4] m.^X. 016 (b) (C^-r«t^tC. a - 
S i ^2±fCCVDffi^lCJ:0 S iO,I*5 0nmg 
«©Kffk:j&KU £©S i 0,ii 2*©¥frfclM« 
/t^ — > 3 3KfiDT.-f *. 

[0 0 7 5 ] 3^T» 016 ( c ) fC*"T <t a - 

S iK2(DSffl*^CWl/— 

v— *fmm\z£o a-s iK2*^B6. BissiubT* 

*«. ±»»C«B«/t^->3 3*^SE-T^>fc»^ffl!Lfe 40 
S i *^M?i^(CJ;oT*^0^<« Ii/^->3 3 
©TBffcfllHittaStlxfcS i ©«ffl«l3 3 ad^fig^tl 
*. ftoT, i©S i iBBISl^fcO^^^^Sr^^^t 
TSigaetR^aS[^*^n-yi7$tl^. ■*©»*. 
2*©JBBiSA^->3 3<Dm\Z\tm&t¥-ft\Zf£&-r2> 

[0 0 7 6] •?-©&. «i«SA^ — >3 3©S i 
HF*^?S«?ICJ;0^*L, 016 (d) K^fi? 

JUS* 4 <h^^<k5»C K5-f X-y^>^lC«tOfi0X-r 50 
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a©^teir«to, TFTfcfwrntfA^. 

[0 0 7 7] ZOiStt^ifcTlSIHfctfTAtf. TFT 
©^r*;MB«fc&Rfc«#K»«»fc¥ttll*#*;: 

iiSffl^TML/bTFTH *- + *;H**fctt— 3 

0«fiSUA»ffab6;UOt. -^©^tt^ifiji-rsi* 

0. h^*6^LfeS*ii5tttej.-Pifi5#fiD«M©x 
[0 0 7 8] (X^M4) 

»«3&«a«c*jsiTffiar-&. *«©* u v h&mz® 1 

7 tC^-T. 0 1 5 ig&*©ra. 2 *©X "JyM2 ** 

56^fcJMf-ctt*< u— ^©jts^fflKft^oT^ja: 

[0 0 7 9] (S*M5) 01 8tt, *«*R9I"rS;fc 
»OttiITa&0, (a) ©±«**/t^— n>4^aWB[© 

(b) , <c) # (a) »ctt<«iais£s-r. 

[0 0 8 0] :Oa-Sil2TH &BSfi«3 4**JS 

m®^3 5 tca*nx*5 0, cwu- *f<Dj£&mmtm 

BMR«3 4©***lRHC»oTff!a:ton* (018 
(a) . C©<!:^. III«3 5I1 ^©J5*-© 

©«UB£f<&. cniccko. ^Sife^©^r^«> 

«3 4Tlt «ia©*«**3 5^3&»oTJ£*«oT«> 
< (018 (b) #PJ „ icoctll »Mi3 4-!r 

[0 0 8 1] »K®^3 4§TFTOft^«tt 

ft* (018 (c) . 
[0 0 8 2] 2 ©USS^ffi) ^C, *fEBJ©^ 2 © 

THV>fcDPS S U— tf^B©«fiKlCO^TiaigT*. 

Bi9it $2 <D$zmmme>D pss u— tf^e©^ 

[0 0 8 3] CCDPSSIz-lfSIBH. H#¥«ttfik 
gCODP S S If 4 1 DPSSI/- tf4 

\zmm g SE©XY 7r-v4 3 «h Sr<iK.T«?fi£$ 
tXT</>*. 
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[0 0 8 4] *&\T'\t. ^7XM©«SttNA3 5^J 
(SS7;U*U^5X) T&O. U— if©i&gte5 3 
2nmJMtTW. iOl*K-f-A0^$S 
ttSrStV-fX OfcZ-fX) «. 10Hz~2MHz© 
I^TO. 1 rms %£TF, mtKD^^.mt<± 1 % 

&*5. iggteC©ffilc^5£L;t*>©T«fr< , ->'Jn> 
KA^S<bT-^-5^ft^?'Jffl-rn««fc<, tf-A©ttl7J 
t>C:©ffifc:K^L;tt>©Tte&<, jiaftttiTJ^WTS 

[0 0 8 5] I^M-t'-M^roit-f X*«4 0 0 (i 
mX4 0^mOlttH-i» (g^fc'-A) K:fi£J£Sn 

x^jm 1 — tf-A©tM XRzfimmtz. 

£ $ KmBTntf J: SR^cdx^;|/^-a* 77* 

[0 0 8 6] ^7XMB, XYXf-v4 3±fcft(* 
\Z, TFTi!i«$n5#ifl:II (a-Sil) «. 

m i ©<t p k u * >«x«7-f 9 > H«t ^nx*3 o . 

a - S i GSra«#B$n. a - S i KOftbMH 

narr a f&«<g £ a fc * © t> © t & * . 

[0 0 8 7] X*Jl^-lf— A©jfeBB««*#2 0 C 
mTrfc*. *0»JT«, t-»OXYXf->*4 3^ 
&*5, XYXr-y4 3©Wffltti 
ftfCK^Uit *>©-?«&<, 15cm#M±Tlllt 

=£-tf-A-€-©fc©£;£2Eb'r&&<^U Xf-vS$ 
[0 0 8 8] ^9^S«UH=*ilSft->U3>*» 

js-rsB^icwt. xtfiwwt~e\*4 o ommx 5 

f£B£»tel 0Mm«rtTfe-5. 
[0 0 8 9] *||«fi©D P S S U— tfatBictn 
tf, x*;M*— hf-A©tH*3F*j£tefc± l X/h«tO 

T/-f X Ofc/-f X) £10Hz~2MHz ©B«T 
0. 1 r m s %{^Tt-r-5C<ttC«tt3T> ^Lfclfi 
fcr-A©«S&*<pJflE£&D» ^ea^t*-AC0^3E(C<k 

0, *ft©TFTo»f^¥»*»«**tiaotta«a 
ft*. 

[0 0 9 0] -«»«- 

[0 0 9 1] 1 ) #0lj©D P S S U— tfSB© 

i#M^@2 otc^-r. CCTfi. x*;u*-tf-A 
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©;F3ci£teA<0. 1 rms ^J^Twy-f X. aa73^FS^ 
tt#<±l%/h. fcH7J*U OW0DP S S U— tf4 1 
£ 2-£fiJfflUT^5. 2&ODP S S U— tf 4 1 *»&IH 

wstifcu— ifJtti^+T— *te»fc£n. cntcto 

tb 73 £ [Sj± £ -a- -5 #tfi£ t £ ITT H -5 . 
[0 0 9 2] f-A-tr-f Xfi. 8 0 0(imX40«mt: 

^^nxfeo. sg2<9ftii6fl£i;©t§£<i;9t>*ffi«£ 

10 ^t^iiTfe*. 

[0 0 9 3] X YXt- 5M 3 (i*¥S^t $tlT*3 

0, ^5^«**»*¥i:«lSftS. saw*** 

fl]tta«© ; E-i'-«»36rSC"C»*. X*;M^-tf-A 
[0 0 9 4] #{SJ©DPS SU— ifSBKctntf, 12 
fc) ©DP S S U— tf4 1 *H»t«ifcl=J:0. Mfc* 
20 OjfeSCiO. Mk©TFT©»ff***»B-**tM& 

[0 0 9 5] (&Mm2) #0IJ©DPSSU— ■ ifgB© 

^#:«isksh 2 1 c*-r. icTit tmmn 
3*istt. -e-n-engij-*©x^;i/^-t*— At^toTS 

— If— A**B*MfcB*ffiB^-*-fcJ:Ott*Bt*«B 
30 [0 0 9 6] #0iJ©D P S S U— tfSB»C«ktl«. B 2 
©DPS S 1f4 1 SBJtSCtfcJ: 0, HKS 
Sttaitttr— A«Dj6*KJ:»). ^©:©TFT©»)f^¥^ 

[0 0 9 7] (B 3 ©*SS^») *^BJC0B 3 © 

tRIBK. DPSS1/- tf^B©«fiKtCO^iTia^b. 
a. **l»lODPSSW-!ffilB. WTlC^Ti: 

^ tcx^;u^- tf— a STjiUbTffl u»*j«-eB 2 ©*is 
[0098] *ctt«, (Loas) ©aft 

V— tf (DP S S U— If) Nd : YVO, **"JfflLfeSi 
^gC©^S{k©^J*^-r. &&. *^JT«®5ggB©ieS 

^»C(S^Lfe ; b©T-f4/j:<. Sjaiel8S©iSS{kS^<i:L 
T«fflTSCt*»re*. Sfc, U— tfttNd : YVO 

50 t \zfSimLfth<nx'\tu< . mme>D p s s 
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(fctAtfNd : YAGftt*) -f&ntfA". 

ft<. ->gn>*^gS-r-5iSSt?$.tili<kt^ 
jl/^— f— A©^£3£ttte. <0. lrms%©/-f 

x. ± i x/h, maiow-e 

[0 0 9 9] i«tl/Tli#aiII-!:*5NA3 50 

[oioo] ^5x**t**#»Btom»=. s i o, 

ft<, S i O.KiS i NlrofflliitLTfclK 
^IftilRtt^JXVCVDa^f^tfc 1 5 0 nmi 

ft*. *^ffiU*g*MgKfg£Lfcfc©Tttft 
<, X*JI/*— £-A*i£x3.jMr— WfrZ&mzmiB 20 

[0 10 1] -DP S S V— tfgg©#fj£- 
@2 2lt |g 3 ®HIiIl:i5D P S S U— tfSB© 

b«, »2 (D&mmm t mm<n&fc*m#m&<D dps 

SU— if 4 1 ff0i) .h. DPSSI/-f4 1*^U 
5 It, 3'J/-^U>X5 2t. #«l<*nfc#l£-A 

s«a*H:£2n. *3p-sit*iAifcKfteeE«>JS2©a[ 

[0102] ft*. Afl-td^atbTEisf 
t&^5 i s«Wfci«. c: mc K5£ £ n ft <, 

fcAO^f (Acousl-Optic Device) -^m^t^SS!** 
fiJfflbfcEOSl^ (Electro-Optic Device) £#J/BLT 40 

[0 10 3] <@*©gijk*— Ate. B3Sffi«©8M£ r- 7 > 
v , 7.^<£-^fi£-r€>(C+»ft^:€$Sr : ft-r-& 8 0 /xmX 2 
0 umOD+M' X£*LT*9. tt^tC^^S^W-T^ 
«R£»©£-AJ§mT<&5<, t-AMtt«Rf 
-AKK££nfct>©-mft<. SR-Blttf-A 
teg^tf-A) Tt>.fc^. ft*. X*^*-e-A© 

xtexmn-t^ x\z.mfe2t\fz<b<D-c\ttf.< , mm 

ffl©TFT#^j££n**££&WT*fc©T&n«\}: 

50 
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[0 10 4] ®5£fflTFTA<S5f££n-5->'J 
zi>«S««. 02 3©<£5t::'J*>tKt-;*nT*D. # 
35#»®I'J#>5 4iSOMMl l J*>5 4«i:«7> 

*. Jin»4*«T?*UfflbTt»*NA3 5*f9Xat«K» 

r -a & a « e & m t * © © t> © t- » * . 

[0 10 5] ft*. U#>ttKKJeSftfc 
fc©-Cteft<. 7-f5>FfMKT"bAt». BPiiJB 
T F T-eteiStttEftT F T £&£ t Lxftl^fcJ&KSNMfc 
©»C»jaiBiBSJ:0 t>bf— AX*;^-fB«*«^S* 

-5 H tft < f£M,<t?Z C fctfpIliBT!**. 

[0 10 6] @2 3H 4-frcDD P S S b— tf 4 1 £fU 
fflLT, -&fr2 8<a©iiJt*-A€:^*$-a-fe1t^<£:*f 
*Wc:fettSH*#JS©TFT©*$flfl: 
S^Tte. X^l^-t— A©X*V >i£«ttl 0 0c 
m/sW. ft*. X^i->^S«C©ffitc[S5£^n 
fcfc©-ettft<. Sj3gffl©TFTtbT©tt«IW#^tl 

[0 10 7] H**tf£ffi£!»*tt"Sfc*K. 2 8 f- 
ASl-ty r-tLT^fr^SlU *<0 2 8 7<>*M 
ft£-&£. ;i©«fc?K:LT, 7.^-7 , yh^±^t5 
££fcJ:»Jin*£®£ISftft:S-8-*. ft*- 
XYXf-/4 3**i*K»»;i"li-S;:4:K:J:0. £S 
HS|tf£fToT^ C*lt::^£Lfc*>©T«:ft<. X 
^-v^H^^-B:. 2 8* (*»«Ttt2 8#T<&£ 

U — If e - A £ -fe h £ L T X * * > S i* T «k V 
[0 10 8] Sfc, f-A©I«^Sii@2 3 ©TJfelC 
KS^$nfcfc©T«ft<. 02 4 (a) ©.fc-Sftj&UTj 
i* -5. C1©«^1C«. «St£©U— tf (0* 

©«»jt-«2-&) *-€-n*mt«c©tf— a mm<DMT'\t 

3*) C7>W-r-5. S-irWliJlf-AlS^-tl^tl^aft-S 

&f&*i'>ft<TS¥tr. 

[0 10 9] MK. 0tJ;ltt*0 2 4 (b) ©J;5ftJBI** 
tefcifjSTSS. Zl©«-&tC«. 1^>©DPS tf 
4 lfr£> 1 0©X*;l/=£— f— A^MLTI-^CiA* 

4#3£-e&-5. #*©dpssi/- tf4 iA^e.aiw^n-5 
x^;u^-b'-A«. fnfnA5l^5it&<x*t 
>$ti-5>. d©J:-5ftf£*t:£8:te. x^;u^-©iis^i^ 
S^k A^-Sft ^ 52 ©i^ i L TWf UT S . 

ft*. ^KS«* ! H5gSi5»©i^a{l:S^<i:UTWfflT'# 
-5C<hteB-5i:T-t>ft^o 

[0 110] 02 3©^ffilC«fct3^EgLfc<@*©f-A 
>!C*tt-5iSSSSrSS!lL.fciKm. i^a«iS5 0n 
m©# 'J > >J 3 >#^fi££nfc d t *i5g^^n^. 

[0 111] — T F T©f£8S — 

*nt&mm<DD p s s u-ifSEi-<t o^afk^nxft 



( 12 ) 



2003-86505 



21 



22 



*MMi:T*iciRbT. ns o ^ m^wr^u s- 

#&K£^)£U $gB5 3 2 nm, tti^JlOW. < 
0 . 1 r m s % / < XOI^M- t'-AO^SStSL 
<± 1 %/h©(Jb^^5ett, 8 0 ymX 2 0 MiriWit 
-f XO»Rf f- AtCfi£2J£ tlfcX*,)^- h'- AK<fc 
0, 1 0 0 cm/s©i£gjS«T-i&iMt;£fTofc. 
[0 112] KTF. Il©ilfi©18~il 1 tm 

e2 0cm'/Vs$iLL COitt 

[0113] 

p s s i/— tfggo^^^Sr^-rms^TS^. 

[0 114] 02 6 (a) -m, IiJf-A^Bf^|6]lC 
K)pJ^&f5iI!)$7-6 2 <h£flt^T^jj%A##tfi££*l 
[0 1 1 5] 02 6 (b) Ttt. S<Jt*-A€rmS^|S]»' 

>X6 5 «t£fiATBSl3^B#«fiS£nT:fcD. SBPJ 

[0 116] XYXf-/4 3S^l!j$-li--5 

tHP*»=. 02 6 (a) , (b) tr^LfcTt^^^TlS'] 

BP-fe. gJt*-A©^ftEe@§«ii5^ 1 0 0 (imi: 
[0 117] XYXr-i?4 3<D&m&W)t£hiZ. & 

£<hfc:j;0iiif&gB#£fc!fJi.it£i*--&. zti\z*.ox)u- 

[0 118] *0tJTfi. ^:®»C7 ; &JI/7 7'X->'J3>^ 
[0 119] (Sfl 4 <DHfS^&) ^iz. #SS9i<E>SI4ro 



izm&lZ. DP S S V— tfSBW«^(COV^Tift^L. 
•5. *HSS^ffiWD P S S U— tfgEH WTtc^-TJ: 

[0 12 0] *HiSilt(i a-S iBt£^*7-r 5 
> FtKKiroi-r&^Tte&X , a - S i Kte^tKJi© 
££Ttf-A&£7--f 7> FOifHIK (~100(imK 

10 e-A©!RW*»fi««i»=fi-5. enters, sssfl:fg« 

[0 12 1] LCDKfflU**^. AiZIIilKfitt 

iDtsattfijft^ftaoTFT* 

[0 12 2] -DPSSU-if8iWis£- 
@2 7lt JB40*M»l6fcJ:*DPSS 
±g«^£^-r«lSL0T;&*. c©DPSSU-ifiS 
«. *2©*j6»IBtH«©H*l:¥»<Wae©DPSS 
|/-if4 1i, 3iJ^-^«tt-*3t««B»S*"r«3t 
^7 1i:. l*M-k'-AM7XlSJtOa-S 

ii7 o(ciij^-r-5ST©7t8S±tc^it^>n, x*;u* 

30 -fc*-A©jIi® (*» m%L7 2 aRZf&Wi i*7) ffi 
«72b5tL. ^©^fa^Hft^-a-"?) Ox 

4f3^-7 2t, *>M^7 2 a£»iSLfcX*;i/ 
^-h*-A£#7Xg«©;Sft^KS*$-ti-£5 7— 7 3 

t. tk^p • mm.^fa\zmmu&<Dm2<D$ki$mt&t.mm 

OXYXt-^4 3 (^F0^) <!:««I*.T*Wc£*1TH 
-5. IODP S S U— tfge£ffll^T\ CWU- y 
ft. WA«Nd : YAGU— VJt (2 co, ?KS5 3 2m 
m) 5t^7 2 4ILTt-M2 0 ymX 5 
40 (DIM 

[0 12 3] 02 81*. BHMWJK:43tt*TFT<0fiB 
CJS^-rtS®0"T:$)-5). C<7)«-&, I^-y-'fXttl 5 0 
#mX5 0(imT*0. TFTtSilil 0/imX 1 5« 
m<DtJ-fXOJ2:$^fen«^V>. ^5T.S«±»CS i O 
,A'y77-l (IS2 0 0 nm) , a-Sii (If 

150nm) Zmifaf&mVtZ'ik. * 3 v SI- 7 2 &®W] 
•T-5CtlCd:0, X*^-ti— A* 7. 5fis/l 

7. 5 u s ©fiJ'&T* ^SEjiS 

(XYXr-y4 3CD^®)a*) S2m/sTlWt 
50 -5. COi^tr-T-St. a - S i mOT'f ?> KfbWX 
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tlZfeZZ-flZ. a-S iBI©<&ggK# <B*.ttBI2 7 

[0 12 4] ^©«-&. 0 2 8©$cW7jI»K HP*>fi7jJ£ 
Jg#©IiS!S©$Sffl <»»-r«H*TFTM©re«:WSH 
7jfr) tTtrtU— iflf— A*X**>-T*Ct*«S* 

fB6>r. 0yAfcr0i©«£©<fc5K:&SS&9flg#fTi&oT 

fc^T&S. 10 
[0 12 5] ftfi. a-S iBI©TFT©^j£g|$&.i:S 
fc*»ffifcx*;i^— K— flfse» 
#t;:ii3ll{fc£nTft3TFT©&B&fr1*^-;*>-7 5 
*#J«U Ett*»«£bTa-S iflt©IIMMI:**fT 

[0126] ±j£©.J: 5 fc#»T a - S i K©ttJMb€ 

??*.«. cwu— *f£fli^T*&s©8aa»»en. a 

-5-©«t5/«C^S«>lKai*ffl^T^UfcTFTtt. 
©«ptt*»I^±-r * £ £ *> (CttMSHOrt^y^fttfittd 20 

[0 12 7] -B»«- 

[0128] (&mmi) *wt«:. »Eaa^^B©« 

ifliatt««K*»**TFT©a-S i fflt©»il^j*^ 
A3ZI1IS«VC». ■£fl*£ft"tTa 
IS»ttl=»-r*«*t>*^. T FTOM 
S^-hUTte, W^tf. 5 0 wmx 2 0 0 wmWX 

o&6tf±^. £©*§■&. cwiz-ifs. 3t***au 

I f-ig 5 0 (z m X 5 (i mfflt-f Xiclf tS. #7 
XS«it:SiO,Ay7 7-I (II2 0 0nm) . 
a-S il (BIJP1 5 0 nm) «SttAMUA:«. ?a 
2*mWl1r2>Z.}z\Z&.Y). X*;i/*— A£ 
lms/0. 0 2 5msroH^Tt>/t7^t!i*5 
•=>, X**>j§« (7.T— ->*©^»SS) 2 0cm/s 
■CR8«r*. X* V 2 0cm/s g*Klii< T 

-St. «En<5«fc5&gmiSjM& (7D-/^-» 

e-n. i«^isroTFTSMTt5. c©j:5ic-rn 40 

«. a-S i 7-f 7>h'*fc©ie£fTfr&<Tfc. #5 

icS5SS©i^s*^-r-s> c 
[0129] mmmz) x***— e— a 

i^^t5 7-©ffl^tittcn&*I1-2i. 02 9 
«. &J£t»J2 fCi^DP S S tfge©±g#Sfi££* 
-r8fS0T&£. ^©DPSSU-fgiH DPSS 
U— tf4 lRtfft3£&7 f3 7/t-7 2 0f 

t)0lC, X^;P^-t*-A5rRlfa©73|S]^Kttii--5lHlffi) 50 
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§GEfc:57-7 7 <k. S^-TTTmtl^M- 
k'-A©?*.. ^Tj^^iifT-rSfe©©*-*®®^* 
•2>/hS©P8?L7 6 a©JgJ&Snfcj&i&«7 6<h#S!tte> 
nt^5. £©*£. 5.7-7 7 &®W)21£Z>Z£\Z£. 
0X*;l^-fc*-A£ig9. M?17 6 aSriliSbfclSI*: 

[0130] (XBM3) 03 Ott, X»M3ICJ:«D 
PSSU— tf«EB©^B**€*r*«H-C*S. £© 
DPSSU— tfBBtt, »3©*i6»lB£Hl£H«©« 

[0 13 1] CCTtt. f3 7^-7 2®«S©*>9 
^7 2 a©35. Bf€©"b©*3tES*«ffi*«-r*BIBE 
B8 jgig*£8 n?£StUfci*M-K- 

A*HCBlf^lfil^SWSi3-S«K©5 7-8 2jWtttt 

e,nti^ t rncto, mm&8 it-swl^x^ju 

^-t-AteftSS^*.. a-S il7 OKiiW-SBM* 

0 2 8©J:5fcl!SlSlM XWS 0 AtmX l 5 0 Mm. T 
FT«*£©1M X*U 5 iimx 1 0 (im®i^. 17* 
V >©tt2/3tt*7tt«£&**». ^©^-7©^tC 

p^-r^2?ij$rs§i*-rn«. i**Y>-Tr3 5U5i#re 

[0 13 2] XYXf-74 3^17*t>t5 

iw»r*t»T. mbbmj: o fc#BWisra©#a«»fi*»r» 
©t. #«BB»ntx*;u*-i;-At3k* £»»r* 
*i tcii5jiT&Ki a . cncio Bttfti«ra smiB-r 

[0 13 3] &uh©J:2K:. *«»=«tntf, cwu-if 
©X*;t,*-e-A£ 1 0 0 umHTCttoTittWC 

t&<. mffl&n&3gz\-rz\ <t&<, *f5*g©$Sift*jg 

jeST-^^. Sfc. lJI*JHHtr*i«©*BBl»M*W 

#6li*J:5K:3ft*. ^©^. ffi©tUK— ^©iSfp 

[0134] (^Jg««J4) 03 1 tt. ^^J4lC«t^D 
P S S V— tfBB©iH«BfcSS"r««HT?**. d© 
DPSS U— tf BBf4« B»«3£«B-H«©«J*t# 
f a 7 2 ©ft) 0 1:# U 7-#S 

[0 13 5] I©DPSSl/-1f8BH DPSSU- 
■tf4 lRr;j£f*7 lfcSO^.. f3 7A-7 2©gib!) 
i!i5#U^>57-8 3£. !|fJJ>S7-8 3fS 
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w-r-s>x^;^-h*-A(DiifT^iS)»cf£r>i;T. mfe-fift 

[0 13 6] C©*&. #Urf>5 5>-8 3 (Hit) $ it 
TX*;U*-t*-A£JI9, a-S i ^7 0±tr*5lt-5 
3?i]#£ 1 7>*Y >TfBB»r*. {ab. 
fc#, XYXf- v4 3t;M£i!jLT^-5©T. 2?IJB© 
WM&M (BB?L8 4 a ©{SB) liXYXf-v4 3©iS 

[0 13 7] *«aj(CJ;tX«. X»fl3^R«l:. #7X 

[0 13 8] ft*. E<0* 4 ©IMfi»«Jfctf 
1 ~4K:fe^Ttt, 0 2 7-0 3 1 3 73=- 

•V >L&/&*£X-Y7^-v£*^7jfa^8j;*-l±. 20 

[0 13 9] (Si! 5 ©3lJ£^1§) JfcK, *«WOJBSO 

MMHrc^TKn-rs. tft© 

fc. »IftA77r-i«IAfcTFTSBft*. 
[0 14 0] SfiSHsKtS^^SOth'J^ 30 

S i ffil£©F,fl(;:^/j£;**l-5A*-.y7 7 — i©^iL-TS 
i NXBS i ON^fflV^ut^SMT'fe^dttta 
SftTH*. £©fifl&l,fci;*©/ty 77— SKEW'S 

[0 14 1] Si NXttS i ONS^tfA7 77-IS 
^LTllSnfea-SiliSS. R|81i:»l/TM«i: 

-A<£:©iRL-T a - S i m<D®Mme>mfc® 40 

jwa^tsctt. #5!?©^ 7i— ^3 >*»4i;ra-s 

a - S i m<P<Z>*m<DWlg.tf&<'^z<b'( 7o.— -Ja > 
0 3 3 \Zrn-? «fc 5 K. tr>*-JI/£gH<hL 

xa-s iBio«*«n*«flfei;*. cc.t'S&swttt. se 

[0 14 2] ^CT. *^SSJgSlT«. H 3 41:15;? J: 50 
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7»C. #57»«9 1 ±.\zmB4 0 0 nmggOS i N 
X\tS i ONii»6ft«IIR9 2aiSi O.BI9 2 b <t 
*«@l/T&4/t777-l9 25;^LTa-S il9 
3*fl£fifcU CWU— »f€JB^Ta-S i!9 3 ©igfl 
ffc^frSKiBRLT. a-S il9 3R^St3B»SS©*SR 

aas-tn-etmw?*. jw^wKfa. a- s 1K9 3 

©*SSi8«£ 1 x l 0 ,, [H/cm , etT. loill9 2 
a©7k?!SigK£ 1 X 1 0 ,, ffl/cm*6U r £?S. 
T. S i 0,Bt9 2 b£J£fi£?-5CL<i:l;:ckO. a-Si 
K9 3tAy77-I9 2 t ©M©#B*fM££te«-C€? 
-5. CWU- !f©X^.;i/^-lf— ABSttBSCtt. 

[0 14 3] [a-S iBI + cDSlETKsiitiSS] CCT, 
a-S i»«f©a3E**»**W<fc**ilS*»:'3V»T 
t5JBJ?£. fc?. 03 4 ©£?(::# 7 7S« 9 1±CP 
-CVDj*(C«fcO S i N*>e>fc-58BI9 2 a5IS5 0 
nmlgC. S IO.I9 2 b$lf 2 0 0 nmggl: 
m'-kf&mLT/1-y7T—m9 2&Ml$ls. a-S IBS 9 
3 &mm 15 0 nmSigfclUfiJt?*. ±IB© : &BI 
JPteCinS©ffiKPg5g£nfc<fe©T«&^. 

[0 14 4]«HT. t^lMtT-5 0 0'C, 2 KM 
a-S il9 3 ©Ui7|c3l5fcffl ! g£fTofc 
f£. ¥i»#f!>ig (LDBfi) OH#U-1f (DPSSl/ 
—If) Nd : YVO, CiO. fib #6. 5W. 
2 0 cm/s . $E*5 32nm (Nd : YVO, ©12 

■T— Z. t \ZjZ 0 ff 5 . 

[0 14 5] 03 511 5 0 013. 2 R»MOilftfl9ttO 
#77xS«/S iN/SiO,/a-S i«it©S I M 
S#«©tS*£jR?«M4HT?**. C©S I M S#-#rT 
tt, 5 0 Or. 2CT©Mll;i?Ta-S il9 3 
+ ©7K^ffiS«l x l 0"l/cm'«TiS5:W 

[0 14 6] 03 6«. m&fc&o^mftmm&TK-rm 

ffljmmzibZ. a-S iM9 3*©*^iS«Srl x l 

o"i/cm' &T<t?*;i£T£>*— ;i^fda*n© 

[0 14 7] [Si NtSKfrojSiE**©*] JfeK. A* 

*<it3m.mmz-z>^Twm-z. 9tr, 03 4©<fc?ic 

#57S«9 l±CP-CVDSI;iOS i N^teS 
Il9 2a^I@5 0nm§$l:. S iO,K92bS 
if 2 0 0 nmaSK|lH;fcf&BlbTA*<y7 7-)§9 2 £ 
JgfigL. a-S iJK9 3£®IJP1 5 0 nrngftCUgpfc? 

[0 14 8] BUT, ^giaft^ 5 Or. 2 KM 
©gM&glCfcO a-S 119 3©HJbk3?fc4!&S£fT5. 
S I MS»9fSrffofc<i:C:^. S iNll9 2a"P©* 
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SSiiBStel X 1 0 ,1 I/cm'EiTl:&5ut*5S I M 
S»Srl:J:tHISSnt. II:, a-Sil93W 
SfiiBStel x l 0" m/ cm* UT\ztz?T^Z>. 

[0 14 9] ±E©a-S 119 3 K*fbT. *m#m 
m (LDig) (Dffi&V— tf (DPSSU— tf) Nd : 
YVCMCcfcO. tii^6. 5W, tSSS2 0cm/ 
s . tS5 3 2 nm (Nd : YVO, ©Sg2il5ilS&) © 
*#TiSa^^*fT-r^. £©£gttXYX^-:>*£& 
»S* -Sdilc^Off^. -?-©8S^. 036lc^-r<fc^ 

[0150] ^iftHjbfei^ic. ttummzzti 

K— At: J:*tt*fl:S*iJffl LTT FT© h y 

[0151] z z iz-vm^ftnmmz&^T. *m&m 
t vx a - s i mmmzmif it&. wmm\t, lpcv 
Dmx'^.mvrzp-s n. @*§j&s©p-s & 
jg§tigBisi$fi© p - s i k«. ^-rnco^^tfcaffl 

[0 15 2] £TF. #3Sfl©l*B*«ttEa:LTiifc*> 

testts. 

[0153] (tttsi) as«±c. &«mm<Dm&h 

*>i»iB«aisiisfli«i-'5t»T, sK«>aiHiKM«tw^ 
m^j-r-sx^^^-f-AfctoiSSfkL, fflcsftot 

[0154] (#12 2) mft&*mftmm*mfcm&. 

±\Z&VlX\t8,ViiZrt*——>if2tlTt£Z*><D-V&Z> 
£i£tt»£**fte 1 KE«©¥3J#gB©«it:£ 
ft. 

[0155] (#IB3) hje*«±k:. 
snfc«rE*¥*<*»wc»*bfcx*;u*-e-A© 

[0 15 6] (#124) (WSE*«±-e/^-X>£f3 
- A £ figu-r « H t £ 4*® £ T £ ttfE 1 Ic IB® © 

[0157] (#tB5) tit!&&*m#mm-em&-rz 
mizwf&ztix^z z. tz&WLt-rzttfz 4 ke®©¥ 

[0158] (#IB 6 ) MiB&¥^*^KtC 2 *©fj 
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WIB^M h 7 > v 5 X * © 5 1 +■ * )V®.%L ii -r 5 C t £ *# a 

tn#E4 \z&&<D*m#&m<ommism. 

[0 15 9] (#E7) WfBa«±TV^-x>^$ 

[0160] (ttfB 8 ) iwe**i9#»Bt±T?i»*-r 
10 sMisife»iiSitt. TO#oiwH3&«**c*flsr*#ssifctt 

^SH©S3t^fto 

[0161] (ttE 9 ) ME*#iS#SHJt±lC 2 #© 
WEIfilH)t3&»»«*nT*0. X^;U^-t*-A©^» 

Kj:o»«$n*ii([Eietw)tMK*w**sft{b««*t» 

B*Bt h 7>yX^©ft*;H«tt5 d i:£1#ft£ 
•T-5#E 7 tE«©¥S*^H©«!)S*ft 
[0 16 2] WE10) MESttLkT/t^-x^ 

20 li*1fttr«ttE 1 CEtO*»#8lo8S* 
ft. 

[0163] (#e 1 1 ) m&&¥m#m&vmme> 

HgjP©»^85^©S#^r(6]tc»-pTx^;i/^-h*-A$ 
*4t5ut6*»tt5ttEl 0 lcE«©*3»fr«E« 
©3Sig27?£. 

[0 16 4] (#El 2) MES¥ig#SSI8l©l8IJP© 
tt5#El 0 KE«©¥»#*t«©«iS2r8c. 

30 [0165] ((*ei 3) fftmmmm&tmttRm® 

aaT**nex*;u*-if-A©HMt*fr#»fc*;i£ 
S*M*£T*f*E 1 KE*t©¥WMI«©KBDBrife. 

[0166] (ftEi 4) mtmmmmzm&zntz 
*m&mm&/vi>7>vt\z3:*ji'*-&mi3-rz3i*)i>* 

-fcf-AKiOtSftftb, lWE»aiIK««K»*aft 

40 [0167] wei 5) m&wmmmizMf&isntz 
nfc*w*»Bistt»{k-r*ci*i**fr*#Ei 4 

CE$S©¥g#gB©§?i6#ft. 

[0168] (ftEie) m&mm\Bi®mmzmtfii< 
tiit*m#mm&i$miz*ti,Tmtiit&\z3L*)i'*-$:ai 

*-T*X*j|/^-i;-AK:J;0»»ft:bT»f^¥»#» 
ItL. ffiEn*fl[*(=»dc$n&¥«tt:fflK«-C'«)$ 

©*©^^B©iSii^ffi. 
50 [0 16 9] (ttSl7) fFE^i2lHlK«^fC®fi£^ 
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Kx*;i/*-£ffi;ftt-&iMrEx*jU*-b'-A£fiJJBL 
#E 1 6 KE*©¥B#BB©»ifi#ii. 

[oi7o] (#ei 8) fttEB£B*£ffiEA22isi 
[0171] (#Ei9) P?r B i(c»uTa^et)(rx^ 

»Kfc»UTj£*Sl*S££Stt«iT*#El KEB 

[0 17 2] (#E2 0) fi*»ftt*4tl*Ol 

*ttt*ttEl 9 CIBti!)¥*«S10HI^S. 

[0 17 3] (#E2 1) fcMlCttL.TaiftttfcX*. 
)l^— SmAt-SiJEl^M- hf— A©^3E^[Rl*<m 
E^frl&f^Kto^^-^t^-S^wmsS^lSjtipff 

■c»*ct*»«fr*«Ei 9 keb©¥9J#sb© 

[0 17 4] (#E2 2) BSWKttLTBttttfcX*. 
W H«fKlR«tSffi«C#r*«lE**#»BlS!H»t-r 

[0 17 5] (#E2 3) BMCttLTBttWKX*. 
0 cm/sK±TW:tMim?31 9 

[0176] (#ia2 4) isnncaf-rsattWKx* 
;p^-<&m^-r-5fflEx^;i/^-b*-A©ffi^^^tt 
#± l %/h<tO'MTa&5ut^att5MEi 
EttO¥3S*^e«5Slifi^ffi. 

[0 17 7] (#E2 5) MKl^M-k'-A©^ 
^ttSit/i'X (3t/-fX) *<0. 1 rms%£TF 
T**££«4M*£^*f*E2 4KEB©*B#BBK: 

[0 17 8] (#132 6) W?Mfc»T*i!«WKX* 

£ tb^j-r -s iiei^M- f- a*< c w v— tf jt 

[0 17 9] (#E2 7) WECWU— !ftfca«MH* 
6 CE«©¥3«*SBOiliS*ft. 

[0 18 0] (#122 8) »MK»r*ii«wex* 
JU^-^m^-r-SfiEx^^^-b'-AfCiO. flJEK) 

[0 18 1] (#E2 9) fl9ESS^SI7JU*U^7 
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^ssst-rs c t t-r *#e 

1 KE«©##<*2Efi©Bii:5*fc. 
[0 18 2] (#133 0) lWEX*;i,*-b-A£ft 
^MfcSScDiiJb-Alc^fJL, ME¥ig#i$§l©S& 

*aMt»cr»Eft»jif-A*Rii9«:iiai*LTiisaft:'r*Ji 

[0 18 3] (#133 1) il3x*;W-h'-A7tt 
WE&BJb-AlCAO, M3§iIh7>-^^OM 
S?^ro^<&^S'fk(c^ig/j:x^^4 : -?iSTggWb. S. 
10 ottG*BKh?>3>:*^®#BftBtt€BaTaB-r 
SCl4:£fc«£T*#Bl fcEB©¥«#BB©BB# 
ft. 

[0 18 4] (#E3 2) ^*t<t"b2aa©MEft 

'%&i&< tfe ia*w«ts^t*ii#m«!:-rs#Ei ce 

[0185] (#E 3 3 ) WE*B#»«KiWEx* 

20 ^©»rtMO**l«»t»*fct6CtS»lif 
S#E 1 fcE«©*»#=*«0«ia*ffi. 
[0186] (#E 3 4 ) ttG¥4McliHraMtt-r « 

Ex^^-b-ASSsa-efaosdE^fiKSCffit^ib^ 

tt, £Kffi©BE»B»ffi*B#tT*££S1*«£T* 

#e 3 3 \zmme>*&&m&<Dmmjjm. 

[0 18 7] (#E3 5) BE¥Btt8K0flftBBB 

30 ]|&EBBh7>^X:*©&fi£fc^-;&-£^j«-rs 
CtS»att6#E3 3 KEit0¥«*BB«>fl££ 
ft. 

[0 18 8] (#E3 6) WE»«±»C. S i Rtf 
N. Xte, Si, OR.^NSr-&tT^Bi*W'r*/1s/7 7 

-■*^bTfl9E**#*i(n&»j*L/T, m$e,*m&M 

m<Z>*mm&* l X l CI/cm'tlTit^utS: 

»B£T*f*E i »cEB©¥»<*BB©BiS2rii:. 
[0 18 9] (#83 7) ME5i«©7KPiti©S£ l x 
1 O^/cm'^Tt-rSdiSr^i-r^ES 6 
40 ceB0>¥ttttBBOSB*i6. 

[0190] (#E 3 8 ) flffB¥B#BB<&B*Bft; 
£B¥&#BB0B&&. XteftfjB^SttlSl&Srl* 

-5#E3 6 CEB<Z>¥B#SB®S££B. 

[0 19 1] (#E3 9) **ftiMT»?T. Itfi 
¥ig<fcgBtt. WE»«-hKB**sn. ffigc© 

»Bh?>S>;*^«*UTfr*BBB«£. WES«± 
RiBlten.. BftOWKh^S'X^StfLTfcSWE 
®fg®^©^2!lHlKm^<i:«:^*-. *l>fc< £t>BEflffl 
50 0ttB«S«B-rsmES»«h?>5?X*©»fMs» 
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[0 19 2] (#E4 0) BE70— /t^ — >©»» 
E«©¥*»#gfi. 

[0193] (#E4 1) m&&wift¥mtimm\t. 

BES&h icSlttX te&IK tr * -x > ^ £ tiyt&^g 
#»BI CX*^*— tf— A *<Rg #t£ *IT& -5 £>T & -5 
Cfc£W«£T*#E4 0KE*©¥iBttS-fi. 
[0 19 4] (#E4 2) m(IB»1S±»C. /^-x> 

©#i$l8l £ *§ iifc-r -5 * © x* ;Mr - tf - a 

•s»#i24 i \z??,mv>¥m&mm. 
[0195] (#124 3) mzw%m®iimmmm® 

[0 19 6] (#1244) WffiSS«. MTArUVU 
7X. 53S#57.. t55y?X. X^X^-;/^. Rtf 

-> u 3 >^^s© 5 t> frzmznrc i it*?> d <h 

[0 19 7] (#124 5) «HS*«±I-. SiRtf 
N, Xtt, Si. ORCJ!N *ttf il^ f 7 7 

-B£^bTttlB¥J»<«*M#»*anT*0. ME* 
3&{fc&l&©*Ji?Bfl?*< 1X10" <@/ c m' £AT-C$>£ 
£fcS4#«£r*f*E3 SKE*©*****. 

[0198] (#124 6 ) ME»BI©*SilB«a< 1 X 
1 0"P/cm , «TT&S£££!8g*<i:-r£#E4 5 

CE«©¥&fcgEB. 

[0 19 9] (#S24 7) W!y^7 7-i*SiO 
,/S i NXliS i O./S i ONOliSI;t1"5 CI <h£r 
^m^T^#l24 5 KiB«W>¥iB#:£fi. 

[0 2 0 0] (#124 8) ««±(C^^nfc*«tf 

mm*mmfc?z> x*;u*- tf- a ^aiarr z>*mwm 
ii8g-CJ&?T, ffiE¥&ttKiS£Btt. «MEx*,MF 

HltM*«9t'MfBX^;U^-tf-A*ffl»«IIC^ 
[0 2 0 1] (#124 9) g;SJemM*£&-r!Ii3Slco@ 

ffltc^oT, iWEx^u^-tf-AS^S^-tt-sciiS: 

#gli:-r-5#E4 8 Kf2«S©¥ig#§3igg®. 
[0 2 0 2] (#E 5 0 ) WEX*^*- tf-A©:>F 

£5ttt£^-tv<x ot/^fX) a*o. 1 rms%aT 

T$.-5CtSrit*®t-r^#E4 8 KE«©¥i3#§Sitg 

[0 2 0 3] (#125 1) ffitax^M-k-Arot 
lOcm/s £LLT£>-5 CI t £&&<i:-r-5>#E 
4 8 lZlB®<D¥g#SSiggB. 

[0 2 0 4] (#12 5 2 ) Br^ttlCX*.)^-^^ 
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tf*«t-r*«E4 8 t;:E«©¥S?#§SjiSe<. 
[0 2 0 5] (#E5 3) *m£»t*»rwkx* 

£ ffi T -5 tflEX^;!/^- tf — A **C W U— tf % 
T**c:fcfc1*«fcrs#E4 8 
B. 

[0 2 0 6] (#E5 4) fWecwU-itttttfiMM* 
®!lS©0# U— tf^T*-5C:i:Sr4#mi-rs#E5 3 \Z 
E«©¥£#SiiSB. 
10 [0 2 0 7] (#E5 5) »E*«±CKHt6nfcX 

tf - a w & * - * sgfchta 

KlttJMJl^TEBU -tOffifiC^to-STlWEX*^* 
-tf-/»*JH«r*Ct*»*i:r*#E4 8»CE«0 

[0 2 0 8] (#E5 6) ¥S^SSjfi^BT*^T, 

StttfRBSti. WfES«Sr*9E^^?fK©Hrt*|6] 
TSffilC^ffijBTIi«i:-r«.^B^t. X^l^-tf-A 

t p# in tc» l- TSi$ \z tts *j -r s mm & #-f * — tfa 
20 gfat, j»EU— tf5Bfi*R*»6ffl»snfctttEx* 

;i^-h*-A£3^WfC«&<7)Idfc*-AK#itr£tf- 
A##J#IS:<h£fi!;L. ME*Htf-ASWE¥i»*»J» 

[0 2 0 9] (#E5 7) **»»«€*-rH*<Ofi 
j21C»c>T> MEX^.;^— tf— A«r^3£$ii-SJlt* 
tt«£T*#E5 6 KlE«©¥3S#§!iiSB. 

[0 2 10] (#£5 8) (»E*»Jtf— AfciO. ffl 

30 x*;MS-»flrcJ»«U l-PifltB^IIH7>->*^5' 

o#»BsaMt*siaTaii-r* n £ £#«<t-rs#E 5 

6 tcE«©¥SB#SiSgfi. 

[0 2 11] (#125 9) 'J>tt.< tt>21i©«(ES 
^h^>v ; X^©^gB{4(C*3^T. «g||{t©;fc«&© 
tf-AjtSilg. x*;i/*— 3i*. R^tf-AJe^©^ 
'>f«t < i: t> 1 « AWcE «k 5 «3 . HdE#BJ tf- A m 
jWT*Ct*1#«tf Sf*E5 6»rE«©*W*Hift* 
B. 

[0 2 12] (#E6 0) JWE*BJtf-A*St»fcB 
40 tt0*t)<t^J:5 tJH«rt-*Ct*1*»t-r*#E5 6 
»cE®©*»ffiSjgSfi. 
[0 2 13] (#E6 1) WEX^;^-f-A©tll 

-5#E 5 6 lcE«©¥^^jfiSB. 
[0 2 14] (#E6 2) WEx^.;P^-tf-A©^ 
^tt*^-r/-fX (Jty-fX) #0. 1 rras%HT 
-ea&-5di:$^®<h-r-5#E6 1 1cE«©¥S»§SjI^ 
Bo 

[0 2 15] (#E6 3) *»{*Bit*B"r»oT. 
50 fffiE¥3J#!SjI&ete. aSlz¥^^K*^fiKSnfc 
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-c&mz&m-mnftz&m^&t* x*;u*-e-A 

«^L, gjEX^^-t'-A^ltfi^tttCiljIS-ir-S 

Baww^RtsB*.. wea«s»Ex*;i^-t;- 
7 > t. * ©^i£g&& a#?«K:iiaft-r « . 

[0 2 16] (#B6 4) fi*»»ttS»-ri*Ofi 
jatCjtt^T. BEX*;l/3r— fcT-A -5 
#8$:<h-r-i>ttE6 3 fcEB©#*#fiiI&B. 

[0 2 17] (#E6 5) ffie££©££3&&&tftt 

*Ci*#«£-r*#E6 3 CEB©¥iS#BiggB. 

[0 2 18] (#E6 6) MEU— if38ffi^ga>Stt» 
WSnfcBEx*;p*-fcf-AS#¥«K:tt»©»llf- 
Afc#«-r*i;-A#«¥R*Bt;:B*.. BGSB&ffi 

^©tt}|B&»a h 5 >S?*^©»J*«teSHI$K:l**Mfc 
T-5^i*»«tr*«E6 3lcEtt©¥B#S££t 
B. 

[0 2 19] (#136 7) ffie¥BttBK©ffie&l!t 

fcr-ASBBWKBBu ^f^i^sft^nt^s 
BE&K h 7 >->*x^©(4B^^-&^-*-^^J55c-rs 

Ct*#«i:-r-5#iB6 3 CE«©¥8M*:Bi§£Efi. 
[0 2 2 0] (ttfB 6 8 ) WEI*;^- fc*- A©ffl 

<5#G6 3tClB«©^^ftSig^fi. 
[0 2 2 1] (ttG 6 9 ) fI!BX*;U*- t*- A©T 
^tt^*-ry^X (ft./-fX) #0. 1 rmsW 

B. 

[0 2 2 2] (#IB7 0) *«±fc«R©¥8H** J F 
^tte.tlTf«C-5^^B©SSjft^ffiT$>-pT, ME 

Big^ffite. ttE^BttB^O^SMHWB*. «PIBC» 
L T3^W K x*;i>*- £ ffl £T £ x*;p*- fci - A K 

[0 2 2 3] (#13 7 1 ) Ate&¥a»#SMK«<m££ 
»IBx*;i/^- f- ASBBT* n t fctt 

[0 2 2 4] 

[£?!©%£] *»5JI=J:ntf. «)2IhIK-^STFT 
-LCD, xXrA • • /t^Jk xXfA •=*->• 



18 ) 003-86505 

34 

^7X^©®ffltC(RUT. TFT©h7>-^^tt 
[0 2 2 5] MK#f893fc«fcftfcC. TFTOh7>y^ 

lt. i*mjK»UTa«!6&»=x4i;^-*ai*-r*x* 

FTSBS-Tsc: 

[01] £1 ©BKBBKiS^T. *i»#:»«©eiMb 
©SH 1 SrwTBWWB if* « . 

[02] i)#>mzrt9-=.>?ztiiz*m»nm<Dm 

[0 3] T F T 7-f 7 > 

[04] CWU— SffcJ:DB*<b3nfc¥ilH*:«K©« 
20 ^Sr^-TS EM?ST*5. 

[05] CWI/- tflCfc0ieft{b$n^:X^->-7A^- 

[0 6] ¥##»ffilifi^©S IMSMSitHttBT: 

[07] *m#nmi&m<D®TmTEMz^-r^MT*& 

[0 8] M§l©*S&^Jgl::«&TFT©Big;£S£l8 
[0 9] H8K1SI#«I(B. Bl©B«S»l8fc«*TFT 

30 ©BB^fcsiewcjftt-BBWBHTr**. 

[010] 0 9l-§l#^#. »1©B«»»K:«STF 
T©BiS*j**X8W»c«-r«BS»fBH-e**. 

[01 1] 01 otsi*!**. miv>nmmm\z%z>T 
f T©BB#»*ia*fc*-r«B»rffiBiT?**. 

[01 2] ¥«tt*ltett*/^->&f*tt&&©Nft 
**f#tt0-C$.-5. 

[013] ¥»#»«©:7n- ( rt*-->£fMHiB£©H 

[01 4] £ 1 ©*J6JBffi©£Jg0!l 1 fC^lriT, u#> 
40 «©«i|£3IM*:»Btftt«4«V— * — SS-milBTBHr 

[015] J|ll©*tt»»©BB«2»=*UT. 

[016] £l©&&BB©XBtt3fc:£frvT. 

[017] £l©£ffiBtt©XBB4l;:«<r>T. *Bfls 

i®a©«?£*-rBB&¥S0T&£. 

[018] Bl©BffiBB©BBB5i:«^T. 
BB ©&■? £ tpTBB 
50 [019] »2©BJfi»BC*W*DPSSU— tfBB 
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[02 0] f^2<DmmmWi<o^.mmi icfctt-sDP s s 
v — * mm £ ^-r mm 0 -c * * . 
[021] m 2 <D^m^m<D^mm 2 tcis w* dpss 

[02 3] 4^©DP S S U— tf 4 1 ZPimVT, 
2 8e©IUk'-A£fg££i*fc«^£^t-«E^0-t:& 

*. 10 

[02 4] DP S S U— tf4 1 $fiJfflLfeffi©Sl^ft 
[02 5] ¥3W*:»gtOTFT€»J«r*l«*©**a 

n? w \z s§ n,< tr * ™t mm 0 t * -5 . 
[026] m3<Dmmmm<D%Mm-cm^2>T>p s s u 
— y , «B©Ha^*s*r*«0T»*. 

[0.2 7] «4<D*B#*K:J:-*DP S S U— tfttBO 
^S*^*^T«t^0trfe5. 

[02 8] H3&®«lC:fcttSTFT©IEB09&*-$"8Hi 
0T&£. 20 

[02 9] §§4<Z)f£i£^®CE>^®eiJ2K:J;£DPSSl/ 
-lfgS<7>£g«j££j*-f*&0T&S. 

[03 0] *4©*IS»*OSE»«3C«fc*DPSSU 
— tfSB<DiS«!^«r^-r*S0-efe*. 

[03 1] JB4OSt«i»«O*»0!l4tJ:aDPSSl' 
— tf SB ©3Eg«tfS £ «« 0 T- $> £ . 

[03 2] S i NXttS i ON4Ay77-f©^i: 

&aft#*£ss^fciB*£s* - r#te0T&*. 

[03 3] a-S iH©M*»nat£i;fc* : ?£55-rH« 30 

[0 3 4] ^77>S«±lCA*^7r-^Sr^bTa-S 
i tt#»J*Snfc«^ *>Sr*l*WriBBlTr**. 

[03 5] 5 0 0t. 2RF B 10M1S©^7^IS/ 
SiN/SiO,/a-Si fcit© SIMS 

[03 6] *SJIte&©¥8<*?MII£^TBB«&^J*T£ 
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[03 7] tfcjfeOX+v'VW'— !f*ffl</iT->U 3 >K£ 
[«F^©iftW] 

1 , 2 1. 9 1 ^7XlS 

2 , 7 0, 93 *mvmm ( a - s i gt) 

3 CWU-tf 

4 ryz-frmm 

5 y-x/HH> 

6 TFT7-f7>H 

1 1 »f£¥3S#SSSI 

2 2 Si 0,^777-1 

2 3 y- hWtitm ( -> 'J n >K<bH) 
2 4, 3 2 y— h«« (TfrS.-O^m) 

2 5 ep B i*6JtBi 

2 6 3>^i7h^-;P 

2 7 IS^ 

3 1 fii7-A- 

3 2 X ' J h 

3 3 ffligl/t* — > 

4 1 DPSSU-lf 
4 2 

4 3 XYXr-v 

5 1 0#T&^ 

5 2 nU^-^l^X 
5 3,6 5 fk%\s>X 

5 4 'J 

6 1, 6 3 1^55- 

6 2 tlS7- 

64 3iJ/-^U>X 

7 1 

7 2 ^3 yn— 
7 3,7 7 5 ^~ 
7 4 «JS 

7 6, 8 1, 8 4 &mfo 

8 3 J|!W>$7- ■ 

9 2 /b7 7-i 

92a SiNXIiSiONA^&Sfi 
9 2b S iO,i 
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